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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a contact resistance low 
by excluding etching damage and mixture of carbon, etc., and 
then by forming a metal silicide layer, in a semiconductor 
device having an electrostatic discharge protection element 
between a dopant diffused layer connected to an external I/O 
terminal and an input/ output MOS transistor. 
SOLUTION: In a semiconductor device having the electrostatic 
discharge protection element 1 between the dopant diffused 
layer (high concentration dopant diffused layer 29e for taking 
out) connected to the external I/O terminal and the 
input/output MOS transistor 3, at least one transistor of a 
circuit element comprises at least two dopant diffused layers of 
different concentration and a MOS transistor formed by a 
salicide process, the electrostatic discharge protection element 
1 comprises a protective resistance region 31 including a low 
concentration dopant diffused layer 23, the high concentration 
dopant diffused layer 29e for taking out, formed in self- 
alignment manner to a side wall forming layer 26 (a mask layer 
28) provided thereupon, and a metal silicide layer 33 formed 
thereupon. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the semiconductor device which has an electrostatic-discharge protection component 
between the impurity diffused layers and I/O MOS transistors which were connected to the external I/O 
terminal A metal silicide layer is formed on the impurity diffused layer of a circuit element, and at least 
one transistor of said circuit element consists of MOS transistors which have the impurity diffused layer 
which has at least two different concentration. A low-concentration impurity diffused layer consists of 
what was formed in self align to the gate electrode of said MOS transistor among the impurity diffused 
layers which have said two different concentration. A high-concentration impurity diffused layer and said 
high-concentration metal silicide layer consist of what was formed in self align to the sidewall formed in 
the gate electrode side attachment wall of said MOS transistor among the impurity diffused layers which 
have said two different concentration. The protective resistance field where said electrostatic-discharge 
protection component contains said low-concentration impurity diffused layer at least, The high 
concentration impurity diffused layer for ejection which was formed in self align to the sidewall formative 
layer for forming said sidewall prepared on said protective resistance field, and was formed in the both 
ends of said protective resistance field. The semiconductor device characterized by consisting of said 
metal silicide layer formed on said high concentration impurity diffused layer for ejection. 
[Claim 2] It is the semiconductor device according to claim 1 characterized by for said semiconductor 
device having had the memory device formation field and the logic component formation field on the 
same chip, having formed said circuit element in said logic component formation field, and having not 
formed said metal silicide layer on the memory cell formation field of said memory device formation field, 
and forming said metal silicide in self align of said sidewall formative layer, as for the circumference 
circuit formation field top of said memory device formation field. 

[Claim 3] In the manufacture approach of a semiconductor device of having an electrostatic-discharge 
protection component between the impurity diffused layers and I/O MOS transistors which were 
connected with the external I/O terminal After forming gate dielectric film in the process which forms a 
component isolation region on a semi-conductor substrate, and the component formation field which 
was separated by said component isolation region and prepared on said semi-conductor substrate. The 
process which forms the gate electrode of an MOS transistor on said gate dielectric film. The process 
which forms a part of low-concentration impurity diffused layer [ at least ] in the formation field of said 
electrostatic-discharge protection component at the same time it forms a low-concentration impurity 
diffused layer in self align to the gate electrode of said MOS transistor. The process which leaves 
alternatively the sidewall formative layer used when forming said sidewall on the part used as the 
protective resistance field of the formation field of said electrostatic-discharge protection component, 
while forming the sidewall in the gate electrode side attachment wall of said MOS transistor, As opposed 
to said sidewall formative layer which it left alternatively on the part which serves as said protective 
resistance field at the same time it forms a high-concentration impurity diffused layer in self align to the 
sidewall of said MOS transistor The manufacture approach of the semiconductor device characterized 
by having the process which forms the high-concentration impurity diffused layer which serves as an 
ejection field of said electrostatic-discharge protection component in self align, and the process which 
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forms a metal silicide layer alternatively on said high-concentration impurity diffused layer. 
[Claim 4] Said semiconductor device has a memory device formation field and a logic component 
formation field on the same chip. In the process which leaves alternatively the sidewall formative layer 
used when forming said sidewall on the part used as the protective resistance field of the formation field 
of said electrostatic-discharge protection component, while forming the sidewall in the gate electrode 
side attachment wall of said MOS transistor The manufacture approach of the semiconductor device 
according to claim 3 characterized by leaving said sidewall formative layer alternatively on the memory 
cell formation field of said memory device formation field. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device equipped with the 
electrostatic-discharge protection component, and its manufacture approach in detail about a 
semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] The Salicide technique which considers as a means to form impurity 
diffusion fields, such as a gate electrode and a source drain field, into low resistance, with the demand of 
detailed-izing of the latest semiconductor device and improvement in the speed, and forms refractory 
metal silicide in self align is proposed widely, and is already produced commercially. 
[0003] By forming refractory metal silicide, about 1/of sheet resistance of an impurity diffusion field is 
formed into low resistance by 20 as compared with the former. For example, although the conventional 
sheet resistance was several 1 0Oohms / ** extent, sheet resistance became about 5ohms / ** by 
formation of refractory metal silicide. Moreover, especially in the semiconductor device which consists 
of CMOS (complementary MOS) transistors, in order to protect a semiconductor device from the 
electrostatic discharge (ESD:Electrostatic Discharge) by static electricity from the outside, using 
protection diode and protective resistance as a protection network component is also known. 
[0004] Since resistance of a diffusion layer is formed into low resistance to severalohms/** when 
especially Salicide is used for a diffusion layer (an impurity diffusion field is and is described), the original 
capacity of a protection network will be lost and various destruction is brought about. Since diffusion 
layer resistance of the source drain field of the MOS transistor in a protection network becomes low too 
much by Salicide-ization, this cause originates in the function aiming at easing to some extent 
conventionally by resistance (- number lOOohm/**) of a diffusion layer not acting to the high voltage of 
static electricity impressed from the outside. 

[0005] Although various protection networks were proposed in order to solve this trouble, there was a 
problem from which the design technique becomes complicated. 
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[0006] Moreover, the manufacture approach that only a protection network part does not carry out 
Salicide is also proposed. After forming the LDD structure of an MOS transistor, in order to make and 
divide the field which forms refractory metal silicide, and the field which is not formed by the 
manufacture approach, after forming the insulator layer used as the mask for forming refractory metal 
silicide alternatively all over a substrate, the process which removes only the insulator layer on the field 
which forms refractory metal silicide among the insulator layer by dry etching is included. 
[0007] 

[Problem(s) to be Solved by the Invention] however, mixing of the etching damage to the polish recon 
front face and silicon substrate surface which exist on the field which forms refractory metal silicide in 
removing the insulator layer formed in the field which forms refractory metal silicide by dry etching, in 
order to make and divide the field which forms refractory metal silicide, and the field which is not formed, 
or carbon etc. — low — formation of refractory metal silicide [ **** ] becomes difficult. The effect by 
mixing (contamination by carbon) of this etching damage, carbon, etc. is reported widely, and it is 
necessary to avoid it as much as possible. 

[0008] as mentioned above, the case where the field where refractory metal silicide exists, and the field 
not existing are formed in the same substrate — low — the technique which forms refractory metal 
silicide [ **** ] and good contact is needed. When the field where refractory metal silicide furthermore 
exists, and the field not existing were formed in the same substrate, a process becomes complicated, 
there is a problem that a manufacturing cost also rises, and it needed to be solved. 
[0009] 

[Means for Solving the Problem] This inventions are the semiconductor device made in order to solve 
the above-mentioned technical problem, and its manufacture approach. 

[0010] In the semiconductor device which has an electrostatic-discharge protection component 
between the impurity diffused layers and I/O MOS transistors by which the 1 st semiconductor device of 
this invention was connected to the external I/O terminal A metal silicide layer is formed on the 
impurity diffused layer of a circuit element, and at least one transistor of said circuit element consists of 
MOS transistors which have the impurity diffused layer which has at least two different concentration. A 
low-concentration impurity diffused layer consists of what was formed in self align to the gate electrode 
of said MOS transistor among the impurity diffused layers which have said two different concentration. 
A high-concentration impurity diffused layer and said high-concentration metal silicide layer consist of 
what was formed in self align to the sidewall formed in the gate electrode side attachment wall of said 
MOS transistor among the impurity diffused layers which have said two different concentration. The 
protective resistance field where said electrostatic-discharge protection component contains said low- 
concentration impurity diffused layer at least. The high concentration impurity diffused layer for ejection 
which was formed in self align to the sidewall formative layer for forming said sidewall prepared on said 
protective resistance field, and was formed in the both ends of said protective resistance field, It 
consists of said metal silicide layer formed on said high concentration impurity diffused layer for ejection. 
[001 1] As for said semiconductor device, the 2nd semiconductor device of this invention has a memory 
device formation field and a logic component formation field on the same chip in the 1st semiconductor 
device of the above, said circuit element is formed in said logic component formation field, and said 
metal silicide layer is not formed on the memory cell formation field of said memory device formation 
field, and, as for the circumference circuit formation field top of said memory device formation field, said 
metal silicide is formed in self align of said sidewall formative layer. 

[0012] In the 1st and 2nd semiconductor device of the above, an electrostatic-discharge protection 
component The high concentration impurity diffused layer for ejection which was formed in self align to 
the sidewall formative layer for forming the sidewall prepared on the protective resistance field which 
contains a low-concentration impurity diffused layer at least, and the protective resistance field, and 
was formed in the both ends of a protective resistance field. Since it consisted of a metal silicide layer 
formed on the high concentration impurity diffused layer for ejection, it was formed in the MOS 
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transistor and coincidence of LDD structure of the manufacture process of the MOS transistor of LDD 
structure. Therefore, since mixing of the etching damage by the polish recon of the field in which a 
metal siticide layer is formed, and the dry etching of an addition on a silicon substrate, or contamination 
(heavy metal contamination etc.) is controlled, it does not depend for the metal silicide layer on the line 
breadth of a silicon field by low resistance. 

[0013] In the manufacture approach of a semiconductor device of having an electrostatic-discharge 
protection component between the impurity diffused layers and I/O MOS transistors by which the 
manufacture approach of the semiconductor device of this invention was connected with the external 
I/O terminal After forming gate dielectric film in the process which forms a component isolation region 
on a semi-conductor substrate, and the component formation field which was separated by said 
component isolation region and prepared on said semi-conductor substrate, The process which forms 
the gate electrode of an MOS transistor on said gate dielectric film, The process which forms a part of 
low-concentration impurity diffused layer [ at least ] in the formation field of said electrostatic- 
discharge protection component at the same time it forms a low-concentration impurity diffused layer in 
self align to the gate electrode of said MOS transistor, The process which leaves alternatively the 
sidewall formative layer used when forming said sidewall on the part used as the protective resistance 
field of the formation field of said electrostatic-discharge protection component, while forming the 
sidewall in the gate electrode side attachment wall of said MOS transistor, As opposed to said sidewall 
formative layer which it left alternatively on the part which serves as said protective resistance field at 
the same time it forms a high-concentration impurity diffused layer in self align to the sidewall of said 
MOS transistor It has the process which forms the high-concentration impurity diffused layer which 
serves as an ejection field of said electrostatic-discharge protection component in self align, and the 
process which forms a metal silicide layer alternatively on said high-concentration impurity diffused 
layer. 

[0014] As for the manufacture approach of the 2nd semiconductor device of this invention, said 
semiconductor device has a memory device formation field and a logic component formation field on the 
same chip. In the process which leaves alternatively the sidewall formative layer used when forming said 
sidewall on the part used as the protective resistance field of the formation field of said electrostatic- 
discharge protection component, while forming the sidewall in the gate electrode side attachment wall of 
said MOS transistor It is characterized by leaving said sidewall formative layer alternatively on the 
memory cell formation field of said memory device formation field. 

[0015] By the manufacture approach of the 1st and 2nd semiconductor device of the above, the metal 
silicide layer formed on the high-concentration impurity diffused layer used as the ejection field of a part 
and an electrostatic-discharge protection component which turns into a protective resistance field of an 
electrostatic-discharge protection component at forming the low-concentration impurity diffused layer 
of an MOS transistor, a high-concentration impurity diffused layer, and a metal silicide layer and 
coincidence, and this high-concentration impurity diffused layer can be formed. Therefore, an 
electrostatic-discharge protection component is formed, without covering a process-load. 
[0016] Moreover, since it becomes possible to form in the MOS transistor and coincidence of LDD 
structure and mixing of the etching damage by the polish recon of the field (silicide field) which forms a 
metal silicide layer, and the dry etching of an addition on a silicon substrate, or contamination (heavy 
metal contamination etc.) is controlled, formation of the refractory metal silicide which is not dependent 
on the line breadth of silicon by low resistance is attained. 

[0017] If the above-mentioned semiconductor device and its manufacture approach are applied to the 
semiconductor device consolidated with a logical circuit and a memory circuit, it will become possible to 
acquire a good DRAM retention (maintenance) property etc. by making into a DRAM eel formation field 
the field in which the metal silicide layer (it explains as a refractory metal silicide layer below) is not 
formed. In DRAM, if a refractory metal silicide layer is formed in an impurity diffused layer (source drain 
field), a junction leak property will deteriorate fundamentally. The cause of this degradation will be 
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because junction leak increases [ that the distance of a refractory metal silicide layer and substantial 
junction becomes short, ] since refractory metal silicide is formed thickly partially in practice, if a 
refractory metal silicide layer is formed in a source drain field. According to increase of this junction 
leak, with the device from which retention properties, such as DRAM, pose a problem, if the technique of 
this invention is applied, junction leak can use positively the impurity-ized field which decreased in 
number and high-speed operation formed into low resistance by refractory metal silicide in the required 
circumference circuit section. 
[0018] 

[Embodiment of the Invention] The outline configuration sectional view of drawing 1 explains the gestalt 
of operation concerning the semiconductor device of this invention. This drawing 1 shows as an example 
the semiconductor device which has an I/O MOS transistor and an electrostatic-discharge protection 
component. 

[0019] As shown in drawing 1 , the component isolation region 12 is formed in the semi-conductor 
substrate 1 1 of P type, and the component formation field is separated by this component isolation 
region 1 2. This component isolation region embeds an insulator layer in a slot with a depth of 250nm - 
500nm, and is formed in it. 

[0020] The above-mentioned insulator layer covers a slot inside by the silicon nitride, and is formed by 
embedding Mizouchi by silicon oxide. In addition, before forming this silicon oxide, silicon oxide with a 
thickness [ aiming at stress relaxation ] of 50nm - 200nm may be formed with an oxidation style. 
LOCOS used from the former although the component isolation region was formed by the embedding 
method to a slot with the gestalt of this operation — it is also possible to use the component isolation 
region formed by law (selective oxidation method). 

[0021] moreover, the DRAM memory cell formation field (memory device formation field) of the semi- 
conductor substrate 1 1 of P type — Lynn — high energy — pouring in — N — a well — the field 1 3 is 
formed, the N — a well — P which comes to carry out the ion implantation of the boron inside a field 13 
— a well — the field 14 is formed, coincidence — a circumference MOS transistor formation field (logic 
component formation field) — N — a well — a field 13 and P — a well — a field 14 is formed. 
Furthermore, the ion implantation for determining threshold voltage is performed to the N-channel metal 
oxide semiconductor transistor, the P channel MOS transistor, and the WORD transistor of a DRAM 
memory cell. 

[0022] On the above-mentioned semi-conductor substrate 11, gate dielectric film (for example, gate 
oxide) 21 is formed at the predetermined thickness which is 2nm - lOnm. At this time, according to the 
application of a transistor, the thickness of gate dielectric film 21 makes and is divided. For example, 
gate dielectric film 21 is formed in the thickness of 2nm - 5nm in the circumference MOS transistor 
formation field in which high current drive capacity and the low OFF state current are demanded. Gate 
dielectric film 21 is formed in the thickness of 5nm ^ lOnm in the circumference MOS transistor 
formation field of which high proof-pressure actuation is required. The thickness of gate dielectric film 

21 is set up according to the data-hold capacity of a eel, for example, the WORD transistor of a DRAM 
memory cell is formed in the thickness which is 6nm. 

[0023] Furthermore on gate dielectric film 21 , the gate electrode (gate electrode wiring is also included) 

22 is formed. This gate electrode 22 consists of a silicon layer (an amorphous silicon layer or polish 
recon layer) into which the predetermined impurity which formed membranes to 50nm - 150nm 
thickness was introduced, and a refractory metal silicide layer formed on it, and the offset insulator 
layer is further formed on it. both [ in addition, ] an N-channel metal oxide semiconductor transistor and 
a P channel MOS transistor — although — it is good also as the so-called dual gate structure so that it 
may become the MOS transistor of a surface channel mold. As the above-mentioned refractory metal 
silicide layer, the tungsten silicide layer of 50nm - 150nm thickness is used, for example. The above- 
mentioned offset film is formed by the silicon nitride or silicon oxide formed in lOOnm - 200nm thickness. 
[0024] The low-concentration impurity diffused layer 23 used as a LDD impurity diffused layer is formed 
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in the circumference MOS transistor formation field. In the N-channel metal oxide semiconductor 
transistor formation field, as an impurity of N type, the ion implantation of the LDD impurity diffused 
layer is carried out, an arsenic is formed, as an impurity of P type, the ion implantation of it is carried 
out and boron (for example, 2 boron fluoride (BF2+)) is formed in the P channel MOS transistor 
formation field. 

[0025] Since the WORD transistor of a DRAM memory cell formation field is formed for example, with 
the N-channel metal oxide semiconductor transistor, the source drain is formed by the low 
concentration impurity diffused layer 23 of N type. 

[0026] The LDD impurity diffused layer 23 is formed in the protection resistance element formation field 
of an electrostatic-discharge protection component field. In the case of the semiconductor device which 
has a DRAM memory cell like the gestalt of this operation, the case where the concentration and the 
impregnation ion of LDD are changed as supply voltage as an MOS transistor of for example. 1.5V power 
source and 3.3V power source is common. In the case of NMOS, the resistance of the low- 
concentration impurity diffused layer 23 in the above-mentioned protection resistance element 
formation field is determined by choosing two kinds of arbitration, one kind, or all three kinds from three 
kinds of LDD ion implantations, the 1.5V power source NMOS, the 3.3V power source NMOS, and a 
DRAM WORD transistor. For example, when performing two kinds of LDD ion implantations, as shown in 
drawing 2 R> 2, the protective resistance field 31 can be formed in the low-concentration impurity 
diffused layer 21 of the 1.5V power source NMOS. the low-concentration impurity diffused layer 23 of 
the 3.3V power source NMOS, and coincidence. That is, an arsenic is 3x1014-/cm2 by the ion 
implantation which forms the low-concentration impurity diffused layer 21 in the protective resistance 
field 31. Lynn is 1x1013-/cm2 by the ion implantation which it is introduced with a dose, and low- 
concentration impurity diffused layer 21 R is formed, and forms the low-concentration impurity diffused 
layer 23. It is introduced with a dose and low-concentration impurity diffused layer 23R is formed. 
[0027] As furthermore shown in said drawing 1 , the sidewall 27 which consists of the sidewall formative 
layer 26 is formed in the side attachment wall of each gate electrode 22. This sidewall formative layer 26 
is formed for example, by the silicon nitride. With it. the mask layer 28 which consists of the above- 
mentioned sidewall formative layer 26 is formed on the above-mentioned protection resistance element 
formation field. The low-concentration impurity diffused layer 23 of this mask layer 28 lower part serves 
as the protective resistance field 31. 

[0028] Moreover, the source drain impurity diffused layer of the LDD structure which consists of a high- 
concentration impurity diffused layer 29 and a low-concentration impurity diffused layer 23 is formed in 
the circumference MOS transistor formation field. The source drain impurity diffused layer which carried 
out the ion implantation of the arsenic as an impurity of N type is formed in an N-channel metal oxide 
semiconductor transistor formation field, and the source drain impurity diffused layer which carried out 
the ion of the boron is formed in the P channel MOS transistor formation field. 

[0029] moreover, it was formed in the both ends of the above-mentioned protective resistance field 31 
in self align to the above-mentioned mask layer 28 (sidewall formative layer 26) — taking out — 
business — the impurity diffused layer 29 of the high concentration [ diffusion layer / 29 / high 
concentration ] of the above-mentioned source drain impurity diffused layer — simultaneously, it is 
formed. 

[0030] Furthermore, on the source drain impurity diffused layer (high-concentration impurity diffused 
layer 29) of the above-mentioned circumference MOS transistor formation field, and the above- 
mentioned high concentration diffusion layer 29 (29e) for ejection, the metal silicide layer 33 is formed 
for example, in the cobalt silicide (CoSi2) layer, this — low — a cobalt silicide layer [ **** ] is formed 
multiple times, for example, by carrying out twice, in heat treatment. Consequently, the resistance of a 
cobalt silicide layer by which phase transition was carried out falls, and can reduce sharply the sheet 
resistance of the source drain field (high-concentration impurity diffused layer 29) of an MOS transistor 
where high-speed operation is used for a required logical circuit etc., and contact resistance. In the 
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memory cell formation field of DRAM, the leakage current of the source drain field of an MOS transistor 
can be reduced as the protective resistance field 31 of an electrostatic-discharge protection 
component in which the cobalt silicide layer by which phase transition was carried out is not formed, and 
a memory device, and junction by the electrostatic discharge and destruction of gate oxide can be 
prevented by the protective resistance field 31 of an electrostatic-discharge protection component. 
With the gestalt of this operation, although the cobalt silicide layer was explained as an example, it is 
applicable to titanium silicide (TiSi2) or other refractory metal ingredients. One of this high 
concentration impurity diffused layer 29 (29e) for ejection is connected to an external I/O terminal. 
Moreover, the high concentration impurity diffused layer 29 (29e) for ejection of another side is as 
common as the source drain field of I/O MOS transistor 3. Therefore, the electrostatic-discharge 
protection component 1 equipped with the protective resistance field 31 is formed between high 
concentration impurity diffused layer 29e for ejection (impurity diffused layer) and I/O MOS transistors 
3 which were connected with the external I/O terminal. 

[0031] Furthermore, although illustration is not carried out. two or more etching stopper layers and two 
or more interlayer insulation films are formed, bit contact and a bit line are formed in a DRAM memory 
cell formation field between them, and the capacitor of DRAM is formed further. 
[0032] Although the gestalt of the above-mentioned implementation explained an example which 
prepared the electrostatic-discharge protection component in the semiconductor device consolidated 
with DRAM and a logic component, it is also possible to apply the electrostatic-discharge protection 
component of the above-mentioned configuration to the semiconductor device of a logic component 
simple substance with the same configuration. 

[0033] In the semiconductor device which gave [ above-mentioned ] explanation, an electrostatic- 
discharge protection component The protective resistance field 31 which contains the low- 
concentration impurity diffused layer 23 at least. The high concentration impurity diffused layer 29 (29e) 
for ejection which was formed in self align to the mask layer 28 which consists of the sidewall formative 
layer 26 for forming the sidewall 27 prepared on the protective resistance field 31, and was formed in 
the both ends of the protective resistance field 31. Since it consisted of a metal silicide layer 33 formed 
on the high concentration impurity diffused layer 29 (29e) for ejection, it was formed in the MOS 
transistor and coincidence of LDD structure of the manufacture process of the MOS transistor of LDD 
structure. Therefore, since mixing of the etching damage by the polish recon of the field in which the 
metal silicide layer 33 is formed, and the dry etching of an addition on a silicon substrate, or 
contamination (heavy metal contamination etc.) is controlled, it does not depend for the metal silicide 
layer 33 on the line breadth of a silicon field by low resistance. 

[0034] Next, drawing 3 and the production process sectional view of drawing 5 explain the gestalt of 
operation concerning the manufacture approach of the semiconductor device of this invention. The 
following explanation explained the manufacture approach of the semiconductor device consolidated with 
a logic component and a memory device (DRAM component), and the publication of a DRAM component 
part was omitted in' drawing 3 . 

[0035] As shown in (1) of drawing 3 , after forming 50nm - 200nm silicon oxide (not shown) in the semi- 
conductor substrate 1 1 of P type, a silicon nitride (not shown) is formed in lOOnm - 200nm thickness. 
Silicon oxide is formed in order to ease the stress between a silicon nitride and the semi-conductor 
substrate 1 1. A photoresist pattern (not shown) is alternatively formed on component formation fields, 
such as an MOS transistor on silicon oxide. A silicon nitride, a silicide oxide film, and a semi-conductor 
substrate are etched sequential [11], and the slot used as a component isolation region is formed. This 
slot is formed in a depth of 250nm - 500nm as an example. 

[0036] the above-mentioned slot and a silicon nitride — covering — for example, high density plasma 
CVD (CVD is the abbreviation for Chemical Vapor Deposition, and means chemical vapor growth) — the 
silicon oxide by law is formed in 500nm - 1.00 micrometers thickness. Before forming this silicon oxide. 
50nm - 200nm silicon oxide aiming at stress relaxation may be formed with an oxidation style. 
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[0037] Subsequently, flattening of the silicon oxide embedded in the slot used as the component 
isolation region 12 is ground and carried out using chemical mechanical polishing (CMP [ say / Following 
CMP ] is Chemical Mechanical Polishing). After performing this polish, etching removes a silicon nitride 
and silicon oxide. LOCOS used from the former although the component isolation region 12 was formed 
by the embedding method to a slot with the gestalt of this operation — forming using law (selective 
oxidation method) is also possible. 

[0038] Subsequently, silicon oxide (not shown) with a thickness of 50nm - about 200nm is formed with 
an oxidation style, the DRAM memory cell formation field of the semi-conductor substrate 11 of P type 
— Lynn — high energy — pouring in — N — a well — a field — forming — the N — a well — the 
inside of a field — boron — an ion implantation — carrying out — P — a well — a field is formed. A 
field 14 is formed also in a circumference MOS formation field P well with a field 13 N well at 
coincidence. The ion implantation for furthermore determining threshold voltage with the WORD of an 
N-channel metal oxide semiconductor transistor, a P channel MOS transistor, and a DRAM memory cell 
is performed. 

[0039] Subsequently, as shown in (2) of drawing 3 , after removing the silicon oxide for the thickness 
from which the silicon oxide formed with said oxidation style is removed, gate dielectric film (for example, 
gate oxide) 21 is formed in the predetermined thickness of 2nm - lOnm. At this time, the thickness of 
gate oxide is made and divided according to the application of a transistor. For example, gate oxide is 
formed in the thickness of 2nm - 5nm in the circumference MOS transistor formation field in which high 
current drive capacity and the low OFF state current are demanded, and gate oxide with a thickness of 
5nm - lOnm is formed in the circumference MOS transistor formation field of which high proof-pressure 
actuation is required. The WORD transistor of a DRAM memory cell can set up gate oxidation thickness 
according to the data-hold capacity of a cel. for example, forms the gate oxide of the thickness which is 
6nm. After a structure division of this gate oxide forms thicker gate oxide in the whole surface, it can 
carry out etching removal of the gate oxide of the field which forms thin gate oxide alternatively, and 
can form that removed field by oxidizing again. 

[0040] Subsequently, a polish recon layer or an amorphous silicon layer is formed to 50nm - 150nm 
thickness by the CVD method or sputtering, and the gate electrode formative layer is formed, both 
[ under the present circumstances. ] an N-channel metal oxide semiconductor transistor and a P 
channel MOS transistor — although — in adopting the so-called dual gate structure so that it may 
become the MOS transistor of a surface channel mold, the ion implantation of Lynn is carried out to an 
N-channel metal oxide semiconductor transistor formation field as an N type impurity, and it carries out 
the ion implantation of the boron to a P channel MOS transistor formation field. For example, a tungsten 
silicide layer is formed by the CVD method or sputtering as a refractory metal silicide layer on the gate 
electrode formative layer at 50nm - 150nm thickness. Subsequently, for example, a silicon nitride or 
silicon oxide is formed in lOOnm - 200nm thickness for the offset film 42 at the time of forming self 
aryne contact of a DRAM memory cell by the CVD method or sputtering. After forming the photoresist 
pattern (not shown) for forming a gate electrode, sequential etching of the offset film, a refractory metal 
silicide layer, a polish recon layer, or the amorphous silicon layer is carried out by anisotropic etching, 
and the gate electrode (gate electrode wiring is also included) 22 is formed. 

[0041] Next, the low-concentration impurity diffused layer 23 which constitutes LDD is formed in a 
circumference MOS transistor formation field (logic component formation field). The ion implantation of 
the arsenic is carried out to an N-channel metal oxide semiconductor transistor formation field as an 
impurity of N type, and the ion implantation of the boron [for example, 2 boron fluoride (BF2+)] is carried 
out to a P channel MOS transistor formation field as an impurity of P type. A short channel effect can 
also be controlled by performing a pocket ion implantation between a channel field and the low- 
concentration impurity diffused layer which constitutes LDD. For example, the ion implantation of the 
boron is carried out to an N-channel metal oxide semiconductor transistor formation field as an impurity 
of P type, and the ion implantation of the arsenic is carried out to a P channel MOS transistor formation 
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field. 

[0042]. Moreover, in order to form for example, an N-channel metal oxide semiconductor transistor as a 
WORD transistor of a DRAM memory cell formation field (memory device formation field), the ion 
implantation of Lynn is carried out as a low concentration impurity of N type. 

[0043] Furthermore, the low-concentration impurity diffused layer 25 by the LDD process is formed in 
the protection resistance element formation field of an electrostatic-discharge protection component 
field. In the case of the semiconductor device which has a DRAM memory cell like the gestalt of this 
operation, the case where the concentration and the impregnation ion of LDD are changed as supply 
voltage as an MOS transistor offer example, 1.5V power source and 3.3V power source is common. In 
the case of NMOS, at this time, the resistance of the protective resistance field 33 of an electrostatic- 
discharge protection component field is adjusted by choosing two kinds of arbitration, one kind, or all 
three kinds from the ion implantation which constitutes three kinds of LDD(s), NMOS of 1 .5V power 
source, NMOS of 3.3V power source, and a DRAM WORD transistor. Therefore, the above-mentioned 
low-concentration impurity diffused layer 23 is contained in this low-concentration impurity diffused 
layer 25. 

[0044] Subsequently, as shown in (3) of drawing 3 , the sidewall formative layer (26) is formed in the 
whole surface by the silicon nitride with a thickness of 40nm - lOOnm. Next, the photoresist pattern 
with which opening was formed only in the circumference MOS transistor formation field is formed. 
However, the photoresist pattern 51 is formed in the protection resistance element formation field of an 
electrostatic-discharge protection component field. 

[0045] That is, in the case of the semiconductor device which has a DRAM memory cell like the gestalt 
of this operation, the field which forms a photoresist pattern turns into an electrostatic-discharge 
protection component field and a DRAM memory cell formation field. Next, while performing anisotropic 
etching of the sidewall formative layer (26) and forming the sidewall 27 of a silicon nitride in gate 
electrode 22 side attachment wall of a circumference MOS transistor formation field, the mask layer 28 
which consists of the sidewall formative layer (26) of a silicon nitride is formed on the protection 
resistance element of an electrostatic-discharge protection component field. 

[0046] And as shown in (4) of drawing 3 , the high-concentration impurity diffused layer 29 used as the 
source drain of an MOS transistor is formed in a circumference MOS transistor formation field. The ion 
implantation of the arsenic is carried out to an N-channel metal oxide semiconductor transistor 
formation field as an impurity of N type, and the ion of the boron is carried out to a P channel MOS 
transistor formation field. At this time, the high concentration impurity diffused layer 29 (29e) which 
becomes the ejection of the protection resistance element of an electrostatic-discharge protection 
component field in self align to the mask layer 28 is formed. Therefore, the protective resistance field 31 
which consists of a low-concentration impurity diffused layer 25 under the mask layer 28 is formed. 
[0047] Next, as shown in (5) of drawing 3 , a cobalt layer and a titanium nitride are formed by sputtering 
one by one on a silicon substrate 1 1. The postheat treatment is performed and a cobalt silicide layer is 
formed as a refractory metal silicide layer 33 in self align on the silicon field of high concentration 
impurity diffused layer 29 grade. The unreacted cobalt layer on the offset film formed on the sidewall 27. 
the mask layer 28. and the gate electrode 22 and the component isolation region 1 2 is removed. To a 
silicide chemically-modified [ this ] degree, the refractory metal silicide layer 33 is formed also on the 
above-mentioned high concentration ************** 29e for ejection in self align to the mask layer 28 
which consists of a silicon nitride. 

[0048] As now shown in the top view of (1) of drawing 4 , and the sectional view of (2), the resistance of 
the protective resistance field 31 is determined by die-length T of the mask layer 28 used when forming 
the protective resistance field 31 of an electrostatic-discharge protection component field, the high 
impurity concentration of the protection resistance element 31, and the rate of activation by heat 
treatment. In order to obtain the optimal protective resistance field 31, that the pressure-proofing to an 
electrostatic discharge improves, and when the current capacity (source drain current) of the MOS 
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transistor protected from an electrostatic discharge connects the protective resistance field 31, it is 
necessary not to fall remarkably. 

[0049] For that purpose, as shown in (3) of drawing 4 , it turns out that 2% - 30% of Ids/Vcc, i.e., ON 
resistance, shown with a source drain current / supply voltage is the optimal. As a distance T, 0.3 to 1.5 
micrometers are the optimal. If the reason shortens distance T further, the dimensional control of 
distance T will be needed and the management on product production will become complicated. On the 
other hand, if distance T is enlarged, resistance will be sharply changed by dispersion in distance T. If it 
is set as 0.3 micrometers - 1 .5 micrometers as a distance T. the dimensional control of distance T is 
unnecessary, and the resistance stabilized comparatively will be stabilized and will be acquired. As sheet 
resistance including high impurity concentration, 50ohm/** - 6kohm/** is the optimal. In order to 
control the above-mentioned high impurity concentration, without making a routing counter increase, the 
low-concentration impurity diffused layer 25 for forming the LDD structure mentioned above is used 
once [ at least ], and the protective resistance field 31 is formed. Therefore, in case the protective 
resistance field 31 of an electrostatic-discharge protection component field forms LDD of an MOS 
transistor, it is formed of the low-concentration impurity diffused layer 25 formed in coincidence. 
[0050] In the case of the semiconductor device which has a DRAM memory cell, like the gestalt of this 
operation, the case where the concentration and the impregnation ion of LDD are changed for supply 
voltage corresponding to the MOS transistor of for example. 1 .5V power source and the MOS transistor 
of 3.3V power source is common. In order to adjust the resistance of the protective resistance field 31 
of an electrostatic-discharge protection component field at this time, in the case of NMOS, two kinds of 
arbitration, one kind of arbitration, or all three kinds can be chosen from three kinds of LDD ion 
implantations, the 1.5V power source NMOS, the 3.3V power source NMOS, and a DRAM WORD 
transistor. 

[0051] Next, drawing 6 which shows drawing 5 and the DRAM memory cell formation field which show an 
electrostatic-discharge protection component and a circumference MOS transistor formation field 
explains a subsequent process below. As shown in drawing 5 and drawing 6 , the silicon nitride used as 
the 1st etching stopper layer (not shown) is formed in the whole surface at the thickness of lOnm - 
50nm. In order to raise effectiveness further 1/2 or less [ 1/4 or more ] by being set to 30nm - 150nm 
to 120nm - 450nm which is the distance between the WORD transistors of a DRAM memory cell 
formation field, as for the sum total of the laminating thickness of the silicon nitride at this time, and the 
20nm - lOOnm silicon nitride in which the lower layer sidewall was formed, it is desirable to carry out to 
1/3 or less [ 1/4 or more ]. 

[0052] Then, the 1st 500nm - 1.00 micrometers interlayer insulation film 61 is formed for example, in a 
boron phosphorus silicate glass (BPSG) layer on the etching stopper layer of the above 1 st. Then, heat 
treatment of 650 degrees 0 - about 800 degrees C is added, and flattening of the interlayer insulation 
film 61 front face of the above 1st is carried out mostly. Since the laminating thickness sum total of the 
1st etching stopper layer (silicon nitride) currently formed in the DRAM memory cell formation field and 
the lower layer sidewall 27 (silicon nitride) is set as the optimal thickness at this time, a void does not 
occur in flattening of the 1st interlayer insulation film 61 of the above. In addition, this 1st interlayer 
insulation film 61 may be formed by the high density plasma-CVD method, or rotation spreading may be 
carried out and it may form SOG (Spin on glass). 

[0053] Next, by chemical mechanical polishing (CMP [ say / Following CMP ] is Chemical Mechanical 
Polishing), a part for the thickness of 200nm - 900nm is ground, and flattening of the 1st interlayer 
insulation film 61 is carried out. Flattening at this time may use the technique of whole surface etchback 
etc. 

[0054] Subsequently, a photoresist opening pattern is alternatively formed in the 1st interlayer insulation 
film 61 of a DRAM memory cell formation field, and etching is once stopped by etching which can take 
the laminating thickness of the silicon nitride used as the 1st etching stopper layer, and the silicon 
nitride in which the lower layer sidewall 27 was formed, and a selection ratio. Then, the cascade screen 
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of a silicon nitride is etched and a contact hole is formed in self align among word line 22w of a DRAM 
memory cell. This process is performed using the self aryne contact technique generally used from the 
former. A polish recon layer or an amorphous silicon layer is formed in a contact hole, and it leaves the 
1st silicon electrode layer 62 only in a contact hole by CMP. With the gestalt of this operation, although 
the formation approach by CMP was used, it may leave the 1st silicon electrode layer 62 in a contact 
hole using a selective growth technique or etchback. The approach of introducing an impurity into the 
1st silicon electrode layer 62 may be introduced into forming the 1st silicon electrode layer 62 with a 
CVD method, and coincidence, or may be introduced by the ion implantation after CVD. With the gestalt 
of this operation, since the 1st silicon electrode layer 62 linked to the impurity diffused layer 23 of the 
WORD transistor formed by the N-channel metal oxide semiconductor of a DRAM memory cell is formed. 
Lynn which is the impurity of N type is introduced into the 1st silicon electrode layer 62. 
[0055] Subsequently, after forming in the thickness of 50nm - 200nm, opening is alternatively formed on 
the 1st silicon electrode layer 62 which is equivalent to bit line contact among the 1st silicon electrode 
layer 62 formed in the DRAM memory cell formation field, and the bit line 66 connected with the 1st 
silicon electrode layer 62 through opening is formed for the 2nd interlayer insulation film 65 which 
consists of silicon oxide. Although tungsten wiring of 50nm - 200nm thickness was used as a bit line 66 
with the gestalt of this operation, wiring of the polycide structure which carried out the laminating of 
other refractory metals, refractory metal silicide layers, and polish recon layers can also be used. 
[0056] Subsequently, after forming in 500nm - 1 .50 micrometers thickness the 3rd interlayer insulation 
film 69 which consists of silicon oxide, flattening of the 3rd interlayer insulation film 69 front face is 
performed using the technique of CMP or whole surface etchback. Next, the 2nd etching stopper layer 
71 is formed for example, by the silicon nitride of 50nm - 500nm thickness. At this time, the 2nd etching 
stopper layer 71 is formed more thickly than the 1st etching stopper layer (not shown) formed in the 
lower layer. Opening is alternatively formed in the etching stopper layer 71 on the 1st silicon electrode 
layer 62 which connects with a capacitor electrode among the 1st silicon electrode layer 62 formed in 
the DRAM memory cell formation field. Next, as an ingredient which can take the 4th interlayer 
insulation film explained later and the etching stopper layer 71 of the above 2nd, and etch selectivity, by 
50nm - 200nm thickness, for example, a polish recon layer and an amorphous silicon layer are formed in 
the whole surface so that the above-mentioned opening may be covered. Subsequently, anisotropic 
etching of a polish recon layer or the amorphous silicon layer is carried out, and the sidewall etching 
mask layer which becomes the opening side attachment wall of the 2nd etching stopper layer 71 from a 
polish recon layer or an amorphous silicon layer is formed. 

[0057] The 3rd interlayer insulation film 69 is etched by using the 2nd etching stopper layer 71 and a 
sidewall etching mask layer as an etching mask, and a contact hole is formed on the 1 st silicon 
electrode layer 62 (62c) connected to the capacitor electrode later explained among the 1st silicon 
electrode layer 62 formed in the DRAM memory cell formation field. Since etching formation is carried 
out using the 2nd etching stopper layer 71 and the sidewall etching mask layer formed in that opening in 
self align, the contact hole formed at this time can form the contact hole beyond the limitation of a 
lithography technique of the diameter of contact. 

[0058] Then, as a polish recon layer or an amorphous silicon layer is embedded, after forming it in a 
contact hole, it leaves the 2nd silicon electrode layer 74 only in a contact hole by CMP. With the gestalt 
of this operation, although the formation approach by CMP was used, it may leave the 2nd silicon 
electrode layer 74 in a contact hole using a selective growth technique or an etchback technique. In 
case the approach of introducing an impurity into the 2nd silicon electrode layer 74 forms the 2nd 
silicon electrode layer 74 with a CVD method, it may be introduced into coincidence. Or you may 
introduce by the ion implantation after CVD. With the gestalt of this operation, since the 2nd silicon 
electrode layer 74 is formed on the 1st silicon electrode layer 62 linked to the impurity diffused layer of 
the WORD transistor formed by the N-channel metal oxide semiconductor of a DRAM memory cell, Lynn 
which is the impurity of N type is introduced into the 2nd silicon electrode layer 74. 
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[0059] Subsequently, insulator layers, such as BPSG which can take the 2nd etching stopper layer 71, 
the 1st silicon electrode layer 62. and an etchback selection ratio, are formed on the 2nd etching 
stopper layer 71 at 500nm - 1.50 micrometers thickness, and opening is formed on the 2nd silicon 
electrode layer 74. 

[0060] A polish recon layer or an amorphous silicon layer is formed in the above-mentioned opening, and 
it leaves the 3rd silicon electrode layer 76 which serves as a capacitor lower electrode only in a contact 
hole by CMP. With the gestalt of this operation, although the formation approach by CMP was used, it 
may leave the 3rd silicon electrode layer 76 in a contact hole using an etchback technique. The 
approach of introducing an impurity into the 3rd silicon electrode layer 76 may be introduced into CVD 
and coincidence which form the 3rd silicon electrode layer 76. You may introduce by the ion 
implantation after CVD. Lynn which is the impurity of N type is introduced into the 3rd silicon electrode 
layer 76 with the gestalt of this operation. 

[0061] The wet etching using fluoric acid as isotropic etching which can take the 2nd etching stopper 
layer 71 and a selection ratio removes insulator layers, such as BPSG. 

[0062] Subsequently, as a dielectric film (not shown) of a capacitor, the so-called ONO film (silicon 
oxide / silicon nitride / silicon oxide) is formed in the front face of the silicon electrode layer 76 of the 
above 3rd so that it may change at 3nm - lOnm thickness. Furthermore, the 4th silicon electrode layer 
78 which forms a polish recon layer or an amorphous silicon layer, and serves as a capacitor up 
electrode is formed. The approach of introducing an impurity into the 4th silicon electrode layer 78 may 
be introduced into CVD and coincidence which form the 4th silicon electrode layer 78. Or you may 
introduce by the ion implantation after CVD. 

[0063] With the gestalt of this operation, in the gestalt of this operation which introduces into the 4th 
silicon electrode layer 78 Lynn which is the impurity of N type, although the silicon electrode was used 
as a capacitor electrode, a metal electrode may be used. Furthermore, with the gestalt of this operation, 
although the ONO film was used as a capacitor dielectric film, ferroelectric film, such as tantalic acid- 
ized film and BST, may be used. Furthermore, although the capacitor of cylinder structure was used with 
the gestalt of operation of this invention, it is possible to also apply a simple laminating mold capacitor 
and the capacitor electrode of fin structure. 

[0064] Next, when removing insulator layers, such as BPSG under the 3rd silicon electrode layer 76. by 
the isotropic etching which can take the 2nd etchback stopper layer 71 and a selection ratio, and in 
case the 4th silicon electrode layer 78 is etched, the 2nd etching stopper layer 71 is etched and 
thickness decreases. When control of the amount of film decreases at this time is difficult, in case 
etching formation of the 4th silicon electrode layer 78 is carried out, etching removal of the 2nd a part 
or all of all thickness of the etching stopper layer 71 may be carried out. and the 3rd new etching 
stopper layer may be formed. 

[0065] Next, after forming the 4th interlayer insulation film 81 in 500nm - 2.50 micrometers thickness by 
silicon oxide, the 5th interlayer insulation film later explained on a capacitor using the technique of CMP. 
whole surface etchback, etc. carries out flattening so that lOOnm - 1.00 micrometers may remain. 
[0066] Subsequently, a photoresist opening pattern is alternatively formed on the 4th interlayer 
insulation film 81 of the above. With the gestalt of this operation, in order to carry out opening of the 
contact of a up to [ the gate electrode wiring layer of a circumference MOS transistor formation field ], 
the 4th interlayer insulation film 81 is etched. According to the etching conditions which can take the 
2nd etching stopper layer 71 and a selection ratio at this time, after etching the 4th interlayer insulation 
film 81, etching is suspended on the 2nd etching stopper layer 71. 

[0067] And the 2nd etching stopper layer 71 is etched and sequential etching of the 3rd interlayer 
insulation film 69. 2nd interlayer insulation film 65, and 1st interlayer insulation film 61 is carried out 
further. According to the etching conditions which can take the 1st etching stopper layer (not shown) 
and a selection ratio at this time, after removing the 1st interlayer insulation film 61. etching is once 
stopped on the 1 st etching stopper layer. 
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[0068] The 1 st etching stopper layer is etched, etching removal of the silicon nitride or silicon oxide 
which constitutes the offset film formed on the gate electrode 22 of a circumference MOS transistor 
formation field next is carried out, and a contact hole is formed on the gate electrode 22. 
[0069] Subsequently, a photoresist opening pattern is alternatively formed on the 4th interlayer 
insulation film 81. With the gestalt of this operation, opening of the contact hole is carried out on the 
impurity diffused layer of a circumference MOS transistor formation field following contact of a up to 
[ the gate electrode wiring layer 22 of a circumference MOS transistor formation field ]. At this time, the 
contact hole top formed on the gate electrode 22 is embedded by the photoresist. And the 4th 
interlayer insulation film 81 is etched. According to the etching conditions which can take the 2nd 
etching stopper layer 71 and a selection ratio at this time, after removing the 4th interlayer insulation 
film 81, etching is suspended on the 2nd etching stopper layer 71. 

[0070] And the 2nd etching stopper layer 71 is etched and sequential etching of the 3rd interlayer 
insulation film 69, 2nd interlayer insulation film 65, and 1st interlayer insulation film 61 is carried out 
further. According to the etching conditions which can take the 1st etching stopper layer (not shown) 
and a selection ratio at this time, after removing the 1st interlayer insulation film 61, etching is 
suspended on the 1st etching stopper layer. 

[0071] Subsequently, the 1st etching stopper layer is etched and a contact hole is formed on the 
impurity diffused layer of a circumference MOS transistor formation field. 

[0072] A titanium layer is formed in a contact hole at the thickness of lOnm - lOOnm, and the titanium 
nitride used as barrier metal is formed in the thickness of 10nm - 50nm with sputtering or a CVD 
method. Next, the tungsten layer used as the 1st metal electrode is formed in the thickness of lOOnm - 
500nm with sputtering or a CVD method. With CMP or whole surface etchback, it leaves the 1st metal 
electrode 84 in a contact hole. The 1st metal electrode 84 may carry out selection formation into a 
contact hole using techniques, such as a selection CVD method. 

[0073] The 1st layer metal wiring layer 86 which is electrically connected with the 1st metal electrode 
84 and which forms the 1st layer metal wiring layer 86 Form a titanium layer in the thickness of 3nm - 
50nm, and the titanium nitride used as barrier metal is formed in the thickness of lOnm - 50nm. The 
aluminum wiring layer containing copper is formed in the thickness of 200nm - 800nm, a titanium layer is 
formed in the thickness of 3nm - lOnm, and a titanium nitride is formed in the thickness of lOnm - 
lOOnm by sputtering or CVD. The aluminum wiring layer containing copper can also be formed with other 
ingredients, such as aluminum wiring and copper wiring. On the 1st layer metal wiring layer 86, silicon 
oxide is deposited on the thickness of 500nm - 2.00 micrometers, and the 5th interlayer insulation film 
88 is formed. Then, flattening of the 5th interlayer insulation film 88 front face is carried out using the 
technique of CMP or whole surface etchback. 

[0074] Furthermore, sequential formation of a metal electrode 90. the 2nd layer metal wiring layer 92, 
the 6th interlayer insulation film 94, the 3rd metal electrode 96, the 3rd layer metal wiring layer 98 and 
the 7th interlayer insulation film 100, and the 2nd metal electrode 102, 4th layer metal wiring layer 104 
and 8th interlayer insulation film 106 as well as the 1st metal electrode 84, the 1st layer metal wiring 
layer 86, and formation of the 5th interlayer insulation film 88 is carried out. [ 4th ] Opening is 
alternatively formed in the part which serves as a pad by the 4th layer metal wiring layer 104 in a silicon 
nitride after forming in the thickness of 500nm - 1.50 micrometers as exaggerated coat film 108. 
[0075] As explanation was given [ above-mentioned ], one side of high concentration impurity diffused 
layer 29e for ejection of an electrostatic-discharge protection component is connected to an external 
I/O terminal. Moreover, high concentration impurity diffused layer 29e for ejection of another side is as 
common as the source drain field of I/O MOS transistor 3. Therefore, the electrostatic-discharge 
protection component 1 equipped with the protective resistance field 31 is formed between high 
concentration impurity diffused layer 29e for ejection (impurity diffused layer) and I/O MOS transistors 
3 which were connected with the external I/O terminal. 

[0076] Next, the top view of drawing 7 explains an example of another configuration of the electrostatic- 
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discharge protection component 1. The configuration shown in drawing 7 comes to form the same I/O 
MOS transistor 3 in the active field A surrounded by the component isolation region 12 as the 
protective resistance field 31 and said drawing 1 explained. 

[0077] The above-mentioned protective resistance field 31 is covered with the mask layer 28 which 
consists of the same low-concentration impurity diffused layer as said drawing 1 explained, and consists 
of the sidewall formative layer 26 of a silicon nitride film. Moreover, opening 28a is formed in the above- 
mentioned mask layer 28, and high concentration impurity diffused layer 29e for ejection of an 
electrostatic-discharge protection component is prepared in the semi-conductor substrate 1 1 in this 
opening 28a. This high concentration impurity diffused layer 29e for ejection is connected to an external 
I/O terminal (not shown). Moreover, high concentration impurity diffused layer 29e for ejection of 
another side is as common as the source drain field formed in the semi-conductor substrate 1 1 in the 
both sides of the gate electrode 22 of I/O MOS transistor 3. Furthermore, the same metal silicide layer 
33 is formed in the source drain field of I/O MOS transistor 3, and above-mentioned high concentration 
impurity diffused layer 29for ejection e as said drawing 1 R> 1 explained. In addition, the part which drew 
and showed x mark in a drawing and in ** is contacting. 

[0078] The gestalt of operation of this invention is not limited to a DRAM memory cell, and may be 
applied to the memory cell using the ferroelectric film as a capacitative element. It is also possible to 
apply the gate electrode of an MOS transistor to the silicide-ized so-called general full silicide 
furthermore. However, since it forms also in a DRAM memory cell formation field the photoresist pattern 
51 which forms the protective resistance field 31 in forming a DRAM memory cell in coincidence, the 
formation process of the photoresist pattern 51 which forms the protective resistance field 31 does not 
become like additional processing. 

[0079] However, since there is no memory cell formation process in the case of the logic component 
formation process using full silicide. the photoresist pattern formation process which forms a protective 
resistance field becomes like additional processing. However, it can suppress becoming an increase of a 
process as much as possible by using a LDD formation process as a protection resistance element 
formation process. 

[0080] Although the gestalt of the above-mentioned implementation explained an example of the 
manufacture approach which prepared the electrostatic-discharge protection component in the 
semiconductor device consolidated with DRAM and a logic component, it is also possible to apply to the 
manufacture approach which forms the electrostatic-discharge protection component of the above- 
mentioned configuration with the same configuration at the semiconductor device of a logic component 
simple substance. 
[0081] 

[Effect of the Invention] As mentioned above, it becomes possible to obtain the static protection 
component stabilized without suppressing becoming an increase of a process by using a LDD formation 
process as a protection resistance element formation process in the semiconductor device which loaded 
together the DRAM eel and the logic component according to the semiconductor device and its 
manufacture approach of this invention, and its manufacture approach as much as possible as explained, 
and reducing the capacity of a transistor, further — FURUSA LISA — also in the case of the logic 
component formation process using the id, the capacity stabilization effect of a transistor can be 
acquired for the almost same process reduction effectiveness as the LSI device consolidated with 
DRAM eel logic, and the electrostatic-discharge prevention effectiveness. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline configuration sectional view showing the gestalt of operation of the 
semiconductor device of this invention. 

[Drawing 2] It is the outline configuration sectional view showing an example of the gestalt of a 

protection resistance element. 

[Drawing 3] It is the production process Fig. showing the gestalt of operation concerning the 
manufacture approach of the semiconductor device of this invention. 

[Drawing 4] It is drawing showing the relation of the sheet resistance of electrostatic-discharge 
pressure-proofing, the protection resistance element length T, I/O MOS transistor capacity (drain 
current), and a protection resistance element. 

[Drawing 5] It is the production process Fig. showing the gestalt of operation concerning the 
manufacture approach of the semiconductor device of this invention. 

[Drawing 6] It is the production process Fig. showing the gestalt of operation concerning the 
manufacture approach of the semiconductor device of this invention. 

[Drawing 7] It is the top view showing an example of another configuration of an electrostatic-discharge 
protection component. 
[Description of Notations] 

1 [ — A low-concentration impurity diffused layer, 26 / — The sidewall formative layer. 27 / — A 
sidewall, 29 / — A high-concentration impurity diffused layer, 29e / — The high concentration impurity 
diffused layer for ejection, 31 / — A protective resistance field, 33 / — Metal silicide layer ] — An 
electrostatic-discharge protection component, 3 — An I/O MOS transistor, 22 — A gate electrode, 23 

[Translation done.] 
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OS h5>v7,i5'/0^^/d;D, 

s hy>i^7.i'(Dy-hmmmm\zm^^nff>j--( 

mmumis.tnmm±\zmi ^ntzmm-^-f \''y^-)i^ 20 
m^-r^Tzubo-^^ \"y:i--)m^m\zMhT^Bmi'^ 
m\zmm.^tiith<Di!mmumm.^mi^<Dmmzm^-^ 

S. 

j^bksj^ i □ V -y m^m^mwi. t ^m^m-^. 
mtm^m^immni^yi^m'f-m^mmzm^^n. 

\mim.z\ ^^x):A±i'^^hwm.^ntz-^mmw». 

tzm.. m^^-hmm.m±.\zuosvyy'J7.^(D¥- 

MfSMos vyyi^7.9(D^'-vmm\znh-z'^^m'^ 
m\z^m&(D^mmMm^m^-r^tw\mzm%mm 
M'Skmm=?-<DM^mz^mm.<D-^w«^msLm<D'pfs. 

HtiiBMos vy y-JT.^ (D'f- vn.mmmz^^ vo^ 
-)v^m^r^t^mzm%^mmMm'^mm'f(Dm^^ 
m<D^mmim.i$.}:.ts.^w>^±.\zwi^-^^ 
M-t^mzm^^tz^^ Y'Oyt-)v^^m^misim\zn 50 



2 

m'^mznmm(Dy^m.mmwLm^M't^tnm\zmu 

u.m.^mm.mtu^^^±.\zm^m\znvrzmm^^ h 

-r § xs i m^mm&<D-^mamsLm±.\z^m y u -s-r 
H a ssj?«) tc j^fig-r ^ xs t :i t s#m<t-r 

wtBMos hyyy7.9<D^-vm.mmm.\z-^^ h''>;t 

i^^mw.±\zm%^^-i Y^^-)vm^m^msimzmr 
m. 

[0 0 0 1 ] 

rz^mii^mm.ii^zs^<Dm^:&m\zm-r^. 

[0 0 0 2] 

[0 0 0 3] iSaS^^fllvU-y-^ H^fl^fiET^dttCJ: 

/2 otc{6Stixft$n-5. ^jAti«e*©->-i>sfet«iac 

1 0 OQ/ngST'Sofc*^ iSill^^M->'J1J--f h*® 
MOS (ffiW^MOS) h^>vX^T«fig$tl^*# 
g| (ESD : Electrostatic Discharge ) 

[0 0 0 4] -ti-u-y-f H^&#tci£«[g 

T. tl£*«ffit!tBOt£$x (~|gclOOQ/D) (CckoT 
feSSS^?n-r s d t S W t bTtifc«tg*^fPffl L;^t 
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3 

[0 0 0 5] ^KDw^m^^m^t^fc^^ m^uf^^m 

[0 0 0 6] SfcffiaiHlSSSB^CD^It'J^t-l' 
[0 0 0 7] 

D 5i-lt ^ fc*. K ^ X >y 5^ >i/T^St v U tt-f 

U-b-f H®J^fi£*SfflM(c:;^j;-5. C:(DX-;;5">i^^^;<-v 
[0 0 0 8] tJl±a)J;o(C> iSHt>'iS#)»~>'J-y-'f H*5# 

ar ■& ffi® i ^ffi b t ^ 1 5: Ri - jg^-r ^ 

[0 0 0 9] 

[0 0 10] if%^(D^i(D'^mwmm\t. i^^xWiti 

siimiteMos vy>'j7.^<D^-vmm\znvx^-^ 
m'tmzm^^ntz%<Dii^^ts.r)^ m--D<r>mu^m 

Stlfe^SvU-y-^ FlttSWIBMOS hyyi:^7.^(D^' 

-V9.mmmzmjs.^nrz^^ Y'O^-Mznhxu'E. 
m'^mzm^^ntzh<r>i)^iu^. mm^^msim^mm 



(3) 

4 

\.xn'^m^m\zm^^nith(r>xm^%mmK^m<D 

mm\z^fii^nrz^K)niLmmim&'^m.^u.w.mt. m 

[0011] 2 ±IB^ 1 o 

^ ^ "J J^JS^« <!: D V -y ^ t 

[0012] ±fE^ 1,^2 

20 ^-^m^mzm^^ntz^(Dx^m.m.m.^i$.(Dmm\zw 

®lia7'n-fe7.(rJ;DLDD;^3g©MOS h5>i^X^'i 
HMA«Jgfie^n-5Si«OjJ? 'J -> U n >*5J:y^-> 'J n > 

30 :n>m^<Dmm\Z^Wl'tH,^h<Dtf3i':>Xl^^c 

[0013] :=^mM(D^mwmm<D^7^:&mt. 
iiiti^^tmm$nrz^m<^iKmmtxii!,t)uos hy 
yi^7.i$'t<Dmizmmi&mumm^'S:m-r^^m»mm 
<Dmm:^mizti\^^x, ^mi^mm±izm^^mm^^m 
sSL-t^xmt. mmm^^mmmz^K>^m^nrz'h(D 
xmfi^mi^&m±\zmii^nrzm^m^mmz'!f- h 
mmm^m^vftm, mB'f-\^mmm±izuosh9 

5 > v X CD h ««i (C*f L T g eS-& W <g CO 

40 ^mf^^mm^^^-t^tmn\zm%mmmm^mm^ 
<D^^^mz^msL<D-^m.mmsLm<D'pu<ii%-^^ 

fflnic-y-^ \^'yis--)v^j&^r^tmm\zmm^nmm 
wmm^<om^mm(D^mis.tnmi$.tu^^i^±izmtd, 
■y-'f yt-)i^m^-t^m\zm^^rz^-< 

^m^m^m\zn-tiLUt. mbmos h^>v7«^$'© 

i!tS }^*£-r ^ t IWIRIf tc HU tB^'^Sjn®^ <h T^i ^ gE^^± 
t \zn U tUK-y-f H ■^7 ;j- (c*f. UT S 

50 BSg^WlcMI5^«?R^«M^^®5Jt)mLffil^i7i-£. 
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5 

[0 0 14] *^HJ(Dm2ro^»^*:SB«iS!jg:&ffitt, 

[0015] ±iim 1,^2 co^«#:SB<DSS3g:&riT 
MOS h^>v^X^©fiJ8*W^i|iE#)*£tStH. iSift 

[0 0 16] ^rz. LDDiBiitOMOS h^^vX^t 

«^J^fiKr-5^J^ (vUii-'f F«jSE) ©>j^'J->U:3>fe 
J: Ot-> U n >*«± (c iiSPO K 7 -f X -y 5^ > J: ^ X 
>y 5" > ^'^^ ^ - 3 > ^ 5 - -> 3 > 

[0 0 17] ±te¥^^!^SM*5J;rX^©t3ig*ffi^> m 
^Si^Uit-f HSc!:*KW?^ca^<i:©Sgiil?&tM<;a:S:: 

^ftmmm^mzmmjk^mz^'jD-i \'im<m 

i^-^n:brz>sbizt$^'tu-i7Am±-ri:z.tmzj:^o z 

0m-^'J-^<Dm±\Z^D. ^J;l«DRAMl?<DUx> 
[0 0 18] 



(4) 

mi<Dmmmi$.mmm\z^-oxmmt^o z.<d 

[0019] mi ic^f J; e> (c, p m<D^m#mwi. 1 1 

iz^-oxm'f-mfSimmA^^m-^nTi^^^. z(Dmf-^m 
mmtmpLit2 5 0 nm~5 0 0 nm<Dm^(om\zmm. 

[0 0 2 0] ±mmmm\t. «F^®s:vu=i>^ibKT 

10 mp^i^'yV ::i>mitmxmtb&ts:Lt\zJ;:-DXm 

{C> ^{|;?SlCi;oT. jS^fj^m^BWiibfc 5 0 nm~ 
2 0 0 nmCDJS^CDi^'J =i>^'fbKS:J^fi)tLT*5t^Tt) 

[0 0 2 1 ] P^<D¥^«:S«1 lODRAM^ 

20 :!^;U:¥-TttALTN'^x;WM*Sl 3*^m$nTli 

^mm) izhNoriiJimMi 3 tpoj^jim^i 4=km 

^)VMOShy>i^X3^. DRAM;*^:U-fe;KD'7-H 
h ^ > vT. 37 7> 1^ -y -> 3 ;P Hflffi€:^St-i)^cJ?) 

« -f :t >a A*^ff tonx I ^ ^ , 

[0 0 2 2] ±I2¥«#:*S 1 1 ±lZ\t. f- h«e»lS 
30 m%.\t^- Vm^m) 2 1 *^^JAtf 2 nm~ 1 0 nm 

^(r>mmz^t)^xf-vmmm2 \<Dwmm'^v)i^\-^ 

^^nS^SMOS h7>-:^X3'}gJE(effi«X«. 2nm 

~5 nmcDlS$tcy-hiieil:^2 1 ^^'J^fiK^nxv^S. 

J^X«5 nm~l 0 nm©;? $ Jcy- h«fii»^ 2 1 
fig$nxti-g), DRAM;*^ 'J-t;i'©'7— H h7>v?7. 
^«-t;KDx-i5'«S}tBg;^tC-&*D-liX'y*-hil&^ll2 1 
40 (D^iPA^'^S^n, 0iJ^ti6 nmCDff^fCJ^fig^nxl^ 

[0 0 2 3] $e,icy-hi^^K2 i±n«, y-hm 

1£(y-h«®SE^fe-&t^) 2 2*tJ^fife$nXI/iS. 

h«S2 2«, 0 nm~ 1 5 0 nmWiiJ* 

h\z^<jii.\zi^-y'^vV^Wiim^^x\x\^^, u 

50 F7>v'7.i5'<Dt/i-rtlfe*^^B9^^^;i'S©MOS 
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X\th 0 nm~l 5 0 nmG)^JP(D^>i^7.5^>->'J-y- 

-i Ki^ffli/^-So ±fs,-tyty mxi^i O on 

m~2 0 0 nm(DpJ?trj^fi£Lfc->UrJ>g{bSifeU< 

[0 0 2 4] wsMos h^yi^x^m^mmzi-iLD 

^nXli-S. LDD^M!|^i£ftS!)l«. N^^;^;PMOS 

(«»Jx.tf-7>;;'fb5}^'i'* (BF2+) ) 5r'f:d->aA$n 
[0 0 2 5] DRAMpC^:U-lr;UJ^fie^««'7- K h7 

[0 0 2 6] mmmmumm^mi&<D^mt&inm^m^ 

(D^m<nm^<Di: o D R AM;^ t 'J ±)v^mt^^m 

3. 3 V«jli®MOS h7>v^7>:5'tbTLDD©i8ai 

*i:^^JI^fie®i®tc:43tt?>{g:jgm®^i^#lffii5:H2 3 OS 
glfii«. NMOSW*^, 1. SVHiSNMOS, 3. 
SVmSNMOS, DRAMr?- F h5>v^7.iS'03a 

««L DD-f :^>aA;i^ w 2 ;t« 1 mm-^ 
fc « 3 a^^T ^ a*? r ^ ;i i (c <t 0 3 nx I. i -5 , 

2tC^TJ:^(r. ffittgtnffi^S 1 ^, 1. 5 V^MN 
MOS«ig;iiacD^iM^te«5[)i2 1 is. 3 V^illNM 

o s ®(SiiSco^^ifeS£m« 2 3 t isiPftc j^figr -5 L 
^m<t^tiknm2 i^mis.-r^^^>&.x\zj;:y)\imt^3 

X 1 0 14/cm2 C7)F-X*T*A$tlTfijSacO^M 

!^mmm2 i R*sj^fig$n> isigsw^i^tiKfts 2 3 

<£J^fiK-r-5<:^>aAtrJ:0'J>*tlX 1 Ol3/cm2 
CD F-X«T#A$nTi£i8SO^»e!feffi«^2 3 Rf)^ 

[0 0 2 7] $5,tWt301{'*-rJ:5tC, =&y-F« 

®2 20fflie(c«ii-^ FC'*-;uj^fiea2 6A^e.fiSii- 

IBtK F':>:t-;H^fieS2 6*^e./i?>-x'X:i7B2 8 A^'J^ 
[0 0 2 8] fflMOS h7>vX5'J^fiK«i^(C 



(5) 

LfcV-X • FU-O^MtlffiftStlA^'J^fiK^n. P^^ 

[0 0 2 9] ^Ac> ±fBffi«ffiinM«3 1 CDM^(C«. 
±tevXi7H2 8 dt-f Fl7;^--;i/Jgfi!c)i2 6) tC*fb 
10 TSBS^«)(Cfl^*!!c$n^cSlDtiibfflSigSl£«(«2 9 

[0 0 3 0] ilBjiaMOS F^>>'7>37J^^ 

4£«S2 9) ±, *3J:tJf±f21ROmUffliS!i«ffi«[H2 

9 (2 9e) ±.\Z\t. ^)l->'J-y-'r F«3 3A^'^J^tfa 
A*;i'F->U-y-'1' F (Cos i2 ) ST-Pfijc^nTl-^-So 

c:<Di£jgtr[?^j3/\';i.F->u-y-'i' f««, 

iHl. «»JA«2lElfT-5ct{CckOJ&j?KSns. :i(7)«g*. 

mmm^&m:fi u~jvi?mmA^\zm^^^n^Mosh 

«S[^2 9) ©v-Fffitr[t3>5'i7 Ffi^$:;^1S(cM^. 

pl^r«J5^^iLT«»l;l«DRAMCD^^rU-fe;i/J^*S 

M:^Ttt. MOS F5>>'X^Wy-X ■ F U-<>M^ 

A';UF->'Jlt-f FBS-^Ji:LTl5JB^L;t:^^\ 

U-tJ--r F (T i S i 2 ) ■^flfi©i«li,'^^)l«#4tcfejiffl 

2 9 (2 9 e) <D<!f^e.*^-^«^gBAtB:^«^(cSl^ 

$n^. sfcffi*wixDi±iLffliSias^i^<i^ffi«»2 9 

(2 9e) ttAHi;'3MOS h5>vX:$'3(0V-X • F 

mm3 1 Afe^«5s«ffi^^^^ 1 ^^xmtim 

'^tiim.^nrzm.r)iiiLmm^m^M^w:mm2 9 e 
40 (.^m<^Wim.m) txihJ^Mos hy>i^7.^ 3 ii(Dm 
\zm^^nxi,^^o 

[0 0 3 1] E^JiD^ttid^ mWL(DX.y^> 

DRAM^^'J-t;UJ^figSii^lCt'-y h:3>^i' F. t'-y 

[0 0 3 2] ±l2l^]te«Jg^T«, DRAMiPv-7i7 
50 ±BE«lfi£©^«jKai«SI*^*ll«I^OilSfiKTjiffl-r«.;i 
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[0 0 3 3] ±Kl5i?«bfc¥##SMT'«, 

DI±;tffl^iSS^i|iS!i5t£«i!a2 9 (2 9 e) IxOai 
Lffl^iiS^^#)ffit!!)l2 9 (2 9 e) ±tCjgfiK$nfc 
^Sv'J-y-'f HS3 3 ^i*^^.;^5:^«T\ LDD^jgCDM 
OS h^>>'7.^roMji:/p-feXtcJ:0LDD«jS<DM 
OS h7>vX^i:|HlBf tC^»?e$nfcfeCDAi^.;^C^<, ^ 
©fcJ^). ^mi^'J-^-i F13 3*^'JgfiE$n^®^©#U 
V 'J a >*5<tU^'-> U a >»1S±tCiijbD« H ^-f X>y ^> 

[0 0 34] ^^s:^c:. ^^m<D'=¥-mi^mm<Dmm:&m\z^ 

(DRAM^^) t=^mmvrz^mi^mm<DmT&:^m'& 
[0 035] ascD (1) ir^fi^tc. pm<Di^mw 

Hzm^US 0 nm~2 0 0 nm®->'Ja>Kfti 
•f) *^Jx.«l 0 0 nm~2 0 0 nmommizmf^-^ 

L<Dm(Dit^t]^m^r^tii!b\zm0^-r^o ->u a>K{t 
trv';^- hi^vz h/N-^-> ^^mr^. V 

Z.(Dmiit. —mtVX2 5 0 nm~5 0 0 nmOim^iZ 

[0 0 3 6] ±^mtz^u::i>mtm^m-^rmxiim 

S;g:/^XVCVD (CVDa Chemical Vapor Deposi 

lion <Dmx$>ij{t^mmm^&^M<*-r^) mtz^^ 

>-'Jn>^<bK^5 0 0 nm~l. 0 0 um(Dmm\zm 
j;oT, l&^igfnSraWt Lfe5 0 nm~2 0 0 nmcD 

[0 0 3 7] ik^^X'it^mmumm (sxTcuFt^^^ 

CMPtSChemical Mechanical Polishing ) Srfflt^ 

T, m=f^mmmi2tfs.^m\zmtbThhjiti^^)uym 

:2y'^imty'):3>mitm^jiy^>':fiz^D m^r 

sbih^fiiX'mf&i^ftt)^. ^***^e)ffli>e)nTt>-5Loc 
osfe m^mitm) ^m^^^xm^SLr^z-thoimx^b 



(6) 

[0 0 3 8] :;*:liT. ^^hlSJCctoT, 5 0nm~2 0 

TP-^xji/^jac^srjgfiic-rs, mmiz, mmuosm^m 

mzt>Nox.}im^i 3 ip-^xji/ffii^i 4^mi^-t 

10 MOS h7>vX^'> DRAMp^^rU-t;!/©"?- K-hCD 
■5. 

[0 0 3 91 *iiT\ mso) (2) »c:^TJ;5ic, Htrie 

^^<Dy^)a>m<m^^*Ltzmi. ^-hmmm m 

X\t^'- Vmtm) 2 1 ^mX.\t2 nm~ l O nm0Rlf 

^<Dm^\zm^'t^, c(Dt^. hy>'y7.ii'(Dm^iz 
^ty^X'^'-hmmomm^i^o^iff^, m^itmm 

20 y^yX^mfSim^Xit. 2 nm~5 nm®iPSt'y— h 

^>v;^^'PfiK®J®-r«5 nm~ 1 0 nm<Dm^<Dy— 

hmtm^m^-r^. DRAM^^U-fe;K0'7-F 
>i^7.^\i±)V<Dy'-i$'^^mtJ\Z'^t:>i±Xf- hmt 

30 izjiivm^-r^^tti^x^^, 

[0 0 4 0] ;j^U vU3i>Ht)L<«7^:;i'7 

T X -> U a mA.i,-£C V D&fc L < tiX/-^ U 

>-ytCj;oT, 0iJx.t^5 0 nm~l 5 0 nmCDMlPlrjsg 

;HVI0S h^>v'7.d7, P5^^^;i/MOS h^>v'7.;5' 
®li-rnfc*^«SD5^-^^>/WS©MOS h7>v'7.^<i:^t 

A-r-5. y-hmmm^m±izmm.^^myuii-^ 

tLX. «*!l;l«CVDSt)L<«X/1>;/^"J >:y{lJ;o 
T. ^Jx.«37>y7>x>->'J-y--f H»^«SJX«5 Onm 
~ 1 5 0 nm©l^J*{Cjg/jfr^. :*tiT, DRAM^^: 

±y h(i4 2^. «ilAtiCVDft*)b<«7./N°-y^U > 
J; o T. 0y A « V U n >^{k^ t) Lx < « V U 13 >^ 
ibBi^l 0 0 nm~2 0 0 nm®MJ?lCJgfiS;-r-5. 

hmm^m^-ri>rztbo:)y7fhu-y7.h/'^^'-> 
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[0 0 4 1 ] '-k^z. jiiSMos hyy-yx-^'mis.mn 
i^^aii^tKmmz 3^m^-r^o n5^+^^;hvios 

(BF2+) ] ^-i^y&xr^o '3-\^)vmmt.'L 

}K^®«ic « p ^»^iiie#i t L T^j A * -r ^ > 

[0 0 4 2] DRAM^^:U-fe;UJgfijtffi« {^"^ 

[0 0 4 3] #«lR««m^^^ffi«CDfifettlS*i[ 
« L D D I @ »c J: 5 fiiSaw^iffii^ffitS: 
12 5*tJ^fr£$n^. ;i©|IMCDJgM©<fc-5lCDRAM 

JaMi^ 3 3CDSST:fitS- NMOSro^-&. 1. 5 V«i!i 
CDNMOS. 3. 3V«i!iONMOS, DRAM"?— h* 
h 7 > v'X 3^ 0 3 ai^S W L D D Sr«figT S :t >ffi AA^ 

e>tt,«® 2 a^sfcti 1 as^ fcii 3 a^^T^sj^-r 
Mtiffit!t« 2 5 \z\-±mx\t±.t^i&.m&(Dyf^m.mmmm 2 

[0 0 4 4] 0 3 CD (3) \Z7T^-t^o\Z. ±m 

\Z-^^ Y'^^-)Vm^m (2 6) Sr, ^J;llS4 0nm~ 

1 0 0 nmoiss©v'U3>^{t;IKT-jgfiK-r5. 

nfzy:tvyi^7.vn9-y^m^-t^. tztiv. g|« 
v'x vn^-y 5 1 ^m^-r^. 

[0 0 4 5] -rUt)-^. :^nm(Dmm<D^oUDRAU 

m^m (2 6) <DS:^i4x-y5^>y^ffoT)^aMos 
h y y'j7.^m^mm<Df- hmffi 2 2 mm.\z v u n > 
^{m:(D^^ Y'^^-)V2 7 ytm^-t^tth\z. mm 
m.^%mm=i-m^<r>^m.^mm=f-}L\zy^) n y^g.im<r> 

■y-'f (2 6) *»^;i5:-5VXi7B2 8 4 



(7) 

[0 0 4 6] ^-LT, 113® (4) ic^-rj;e){c, mm 

MOS h^>v'X:5'PfiS;^i^fCMOS N7>>'X^'OV 
-7; • H l^-f ><i:;^C*l«!eS«^ii3E!^J£ffit^ 2 9 SrJgfig 

©^i|i6!^tLT^J^tt*l::ig4-l'*>aAb. Y>^^:^)V 
MOS h7>v'7>^'J^)5KM«{Cta0i|A«7J^'>5^S:-1'5i-> 

-r-5. CCOi^. vx^e2 8 tC^tbTiBS^WlcSii 

10 i« iiS^iisetli£iS!B 2 9 (2 9 e) ^m^-f^. Xytzii-^ 
[0 0 4 7] :kiZ. m3<D (5) {C^TckcitC, i/U3 

^txnv^^)yif\zii'DXi^^-t^, ^(om^Mm^n 

oT, i«?gS^i|iEtlJ£«»2 9#(0vUn>ffi«±(C« 

SES^W{ciSai!.'S^«v'J+)--f h*«3 3<hUTan;p 
7.i7g2 8±, y-h«ffi2 2±(Cj^fdt$n;^c:t7-lr>y 

€:i^*T-5<, ;i<D->u-y--f F{t;igTr«, y'j=tymt 
'j-y--f H«3 3t)mi^-^n^. 

[0048] t^S. 04© (1) ©¥ffi0*3J:D^' (2) 

^«5!5mttsg^®iiew««einM«t3 1 ^m^-r^m 
izm^^rz^7.i^m2 8(Dm^T 1 
m^m&tmmmiz^i>is^<tmt\z^io^^^n^o 

[0 0 4 9] ^(DTctblZlt. 0 4 CD (3) tC^-TJ:^ 
t:, V-7> • Kl^'f >tt8ii/'m2i«EET'*Sn^ I ds/ 
Vccoi D ONffifii® 2 %~ 3 0 %fi^WimX$>^ Z. t*^ 
t3d^-5, IEg|TiLT«0. 3Mm*ie>l. SMm^tft 

{::cfcDffi*iM*^:*c#<^i<i-r-5o SiSITi:bT«0. 3 
Mm~l. 5 ymtrlg^-r-SiSggSTCD^&^a*^'^^ 

i^iJjia?&#J6fc->- h«tafit<h LT«, 5 0 Q/D~ 

6kQ/nt)mmx'&^o xmw^^mm-^-^i^^itmi^ 
\z±$i^m'^m&^Mm'r^iz\t. mmLrzhDumm 
^m^r^rztf)o:)&m&<D^m'^w:m.m 2 5 i::i>tj.< t 

50 X, mmmum^^mm<Dmmm.ifimm3 i\iuos 
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h 5 > ^ W L D D ^?^)i)<;T-5^lc|i|B#lcj^e£$ 

[0 0 5 0] ZKDHJIOJ^SgOi^ilr, DRAM^^rU 

1. 5 V^iSiCDMOS h^>-:/7.:$'t 3. 3 VmjgCDM 

0 S h 7 > vT. ^ {C^J6 L-T, L D D ©jg^-^aA-f ^ 

Id, NMOSro^-g-tCttl . SVmilSNMOS. 3. 3 
VHidNMOS, DRAM-?— H h7>-:/X37Cr)3aM 

® L D D -f :t >ffi A*^ e> © 2 a!^ * o 1 a 

[0 0 5 1 ] '^\z. mnmm'^mm^twimuos v v 
> V X ^ j^fiic^« ^ ^-r 0 5 *3 J; o'D R A M ^ ^ u -k ;u 

B^-r-So 0 5, 0 6lc^T<t-5lc. ±ffi(cmicDX-y^ 

^ti 1 0 nm~5 0 nm<D/p;^ tCJ^jErgf Z.<Jit.^<r> 

nm~ 10 0 nmCD->U a>^'fk^.h©^«^/S(^-&tt 
3 0 nm~ 1 5 0 nm(c;5:0, DRAMp^^U-k;U 
J^^««0"7-H h7>vX:?FBl0iE«-eS.^ 1 2 0 n 
m~4 5 0 nmfC?>fbTl/4J!y.±l/2aT, 
mW:^±if^rzti>lZ\t 1 /4£A± 1 / 3 RTtcT^ d i: 

[0 0 5 2] iggliT, ±fB^l©X>>5^>i^X h>y/'^g 
±(r5 0 0 nm~l. 0 0 w m©^ 1 ©Hraifgi^^ 6 1 
*^JA«4^'i'*iJ>->Uy-h;y^X (BPSG) ST 
6 5 0'C~8 0 OrggcO^MS^: 

m^T±^f^ 1 wsKfgaiiR 6 1 «®&a«¥S{fr 

iTaw-y-f K9:*--ji/2 7 (•>'j3>^{t:K) icois 

1 (Dmm^mme i (D^s^ttc^s^^T^j^-r K*^*^4-r^ 

::<Dmi<Dmr^mmm:6 nt. mm 

ST'^TrvCVDffiTJ^fiJcUT^), SOG (Spin on g 

lass ) ?:mmm^vrm^vxh^\>\ 
[0 0 5 3] 'A\zit^mmw.mm (urcup ti-^o. 

CMPtJChemical Mechanical Polishing ) {CJ;-:)T> 
mi<Dmmmmfl^6 lSr0iJ;l«2OOnm~9OOnm 

[0 0 5 4] 'A^^X. DRAU}^^U-t.J\^m^m^(0^ 

KomrBmmme i(rs*?«i{c7:t m^v'^hmp/i^' 

€rX'y5^>i/UTDRAMpC^:<J-t;K7) "7-1^112 2w 



(8) 

T. CMP(cJ;i9 3>^i7 h7}^-;K^(D^^trmi®->'J 

a >«iia 6 2 ^Ji-To .i»*;^cr)j^^-r«. CMPic 
^rffli^Xa >^'i7 h/}^-;n*itcmi cD->'ja>«®B6 

2^5iLTt)±t^. micr>v'ja>mii»6 2{C^Si6ii) 

10 $«A-r^:^ffi«> mi©>''J:a>«1SS6 2*CVD 
»»rJ;oT}^^-r.i)©tPll^t:»AbTt)J:<, S^ctt 

CVD^tC'r:t>aA(cJ;f3#ALTfcJ;t.^<, ^OUSS 
®Jgffi-C«, DRAM;<^:U-t;i/C0Nf'^^;PMOS1r 

Ti^tlTfe-S U >S:m 1 ®v'J 3 >«ffiS 6 2 (C^A-r 

[0 0 5 5] :*i>-e, ->'j3>K{kiK*^e,?ic^m2<DS 

rBl«e»K6 5*0!|^ti5 0 nm~2 0 0 nmOjp^tC}^ 
20 fi£Lfc^< DRAM^^ 'J-b:;L'J^pKM^lr}gfig;L-7tmi 

^-rsm 1 'J 3 >mSl 6 2 (D±{lSS?«)tCMOgP 

^mi^V. F^PgB^^tTmiCD->'Ja>«ffi»6 2t 

(it*->' hme 6 t LT, 0iiA«5 0 nm~2 0 0 nm® 

iSa.'S^M -> U -y-^ K B i 7}^ U -> U a »1 1 

[0 0 5 6] ;J:i.iT% >''J:]>K{b^*^e>?'«£^ll3 0g 
30 mf&»1^ 6 9 &««J;^tf soon m~ 1 . 50m mCOSgIS 
iz U fc^> C M P ^) b < «±BX i7 m<Di^ 

A\zm2<DX.y^>^Xhy/m7 1 Sr0ilAtt5 0 nm 
~ 5 O O nm®^Jl©«SJA«v'J 3 >^{tl^TJ^fig-r 

So ;i®t^, m2<DX-y^>^7> h>7/~^B7 1 tiTH 

izm^vrc^KDx.y^yifj^hy^m (s^-e-f) J: 

DfcJP<J^fiK;^n-£). DRAM;*^:U-fe;l/PfiK«SJi^tCP 
^Ufcmi®->'J=l>mffiH6 2(D^*.=^^^/1->^7^® 
tC^f^-rsmi ®>-'J :3>«@)16 2(75±tCt5ltSX-;/ 

40 5^>^x h -y/ii 7 1 izmnmizma^^m^-r^. a 
iz. mzmm-r^fS4(Dmmmmm^^n±tif^2(ox. 

y^y^7.hy nmi l tX-;;5^>i^SWJtCD^nS** 

<t L T 0iJ A # 1 J U a > » ^ 7 1 ; u :7 r X V U a > 
B^^J;ttt'5 0 nm~2 0 0 r\m<DmMX. ±fB^PliS 

7^:;U>'/'X->U=l»i€rS:^i±X-yf^>i7'L.T, ^2 
©X->'5^>yX h-y/t»7 1 CDFfiPg|5#iil(C#U vUn 

X <;/ 5^ > V ;^ ^ Ji j^fig-r s . 
so [0 0 5 7] m2©x>:/5^>^7. h«y;tH7 1 t-y-'i' K 
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:t -^UX 5^ > 7. ^ S ^ X -7 ^ > iT'-x' 7. :i7 t L T 
->Un>«S»62 (6 2 c) ±{r=l>37^' h4^-;l/$: 

jg/ST-s. ;i(DBtj^figsn^3>^^ h*-;Ki, 112 

TX-y5=->i'*?^fig$n-?)«T% 'J V^^^-r-SWWK 

[0 0 5 8] ^©ts. a>^i' hd^-;n*itc4^U->Un 
>1 b < ttT^;U7 T 7; U n >aS:ffifejAt; J: -5 Id 

*.t:^2©->U3>«ffiH7 4Sr«fo CKO^JgOJgffi 

-^x-v5^A'-y i7SW^ffli.iT3>^i' h7f;-;H^tcm2 
m2covur3>«ffiB7 4^jgfi)c-r -SOT, Nmo^m 

[0 0 5 9] ;^l^T\ ||2©X-y^>^7> h«y/^B7 1 
±tC^2(DX-v5">i^7 h-v/N°B7 1 imiWv''Ja> 

*eiRW[S:«»J;lf*5 0 0 nm~ 1 . 5 0 Mm®KJ?lCfl^^ 

L, Il2©->'J a>1:®)17 4±tr^ng|5S:J^fi)cT^. 
[0 0 6 0] ±teF^PgClC5}^Ui/Un>flfcL<«7^ 
;U7rXvUn>Jl^J^figL, CMPtcJ:Dzi>^i7 h 

>m®i7 6<&^T„ iioi^Mwjg^-ea, cMPtcj; 
h*:-;H*)(w^3«->u:3>fl;®Ji7 e^jSbXfc 

ili. m3<D->Ua>«SS7 6fC^*iE!il<£«A-r5;& 
R$lC»ALT=bJ:ti. CVD^lC-Y:t>aA»C<tOJgA 

'J>=£^3®->'Ja>«ffil7 6fc»A-r*. 

[0 0 6 1 ] %2(r>-s.v^y^7sVv nmi 1 iSS^Jt 

cD5in-&i?;&ttx>;/5^>i^tLT, mx\t-7 -jm^m^-^ 

[0 0 6 2] :;^t,iT, ±f2ll3©->'J n>«@)l7 6(D 

5 o N o H ( -> U a 5/ U n >^^kll/ -> U n 



(9) 

4(Dyuuy'mmm7 8^m^-r^. ii4©->'j3>« 

1iS7 8 tr^|iEti^^A-t?);&r*«, ^4c73vun>m 

®g7 8 ^fi£M-r^CVDi:|5lB#t'«AbTt>J;l/^. t) 
b<ttCVD^(C'f:t>ftAtJ;0«ALTfeJ;V^o 

[0 0 6 3] :i<Dmm(0Mmx\t. Nm(o^mmr$>^ 

'J >^fS4<D->U:3>«@H7 Stc^Af ^> dcDllSg 

ymm(o=¥^/-^y^mmx'hmm-r^ ::tf)ipjmx'$> 

[0 0 6 4] 'A\Z, f^2(DJLy^J^y^7.hy/m7 1 
t&mit<Dmn^^:b^:i:y^y'^X'm 3 © ->'J a >« 

mm 7 eriziin^BP sG^<Dmmm^m^T^'^ 

20 ^4 0->'J=l>«Sl7 8^X->'5^>^^f ^^tC- 

^2<DXy^>i7'X h->/tB7 l75^Xy^>^$nTK 

||4©->Ua>«ffig7 8?rX-;/^>i7'BfiK-r-5 
^t'^2<7)X-7^>i/7 h'>ylB7 KD^mmOi-^^ 
tzit±^^X.y^yif^.^LX. mzti^3(DX.y9-y 
h y /I B €r b T t) J: 
[0 0 6 5] 'AiZ. ^4<7)BMjeai:)»8 l^^JxtfvU 
3>g?Yt:mT^JA«5 0 0 nm~2. 5 0 /zmOJiJPJC 
m&VTzl^. CMP^^ffiX-y5^A->^#®Sri$:ffit^ 
30 T+v/'«->^±tc^lciigg-r-5^5©BFBl*6«l»*^««I;l 
lfl0 0nm~l. 0 0 MmA^S^J;ofc¥S{b-r^. 
[0 0 6 6] ;^l^T\ ±tS^4CD«r4*6^P8 1 ±tcS 

umzy:t hv^-yxhrnuA^-y^m^-r^o z.<Dm 

SfiCDJ^IlTtt, ^iSMOS h7>-:^X3'J^^^««(D^^- 
Mf^mmm^ i^:Ly^yift^o z.<Dt^. B2©x 

y=f-y^7s V ynm 7 1 t jiS^JtOT5in^X>7 5">i^* 
<2t={CctO, m4©H^^*6igkll8 l«:Xy?>^bfc«, 
^2 0X>75^>^''X h>y/tS7 l±-rx<>^>3;'*— J. 
40 ff±-r-5. 

[0 0 6 7] ■5-bT^2®X«y^>if7. h>yAg7 1 * 
X-y^>i^bT. $^>lcm3«SFp1f6i»ll6 9 tm2© 

«M*feiSit 6 5 1 <nmwmm% 1 *is;^x-y^> 
it-f) tam®S{nsx>>5^>^^f^{ij;i3, miw 

»Ffl^^)l6 1 ^I©x-v5^>^7.hy 
[0 0 6 8] H 1 OX>>^>i7'7 h->'/^H^X>;/5^>i'' 
50 fii2 2±t:}^fiK$nfc^:7-b.y Mi[5r«lfi£-r^->'Ja> 
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[0 0 6 9] '^\,^-(i'$^^(r>mwmm% \±.\zmm\^ 

#, ^2a)X-y5^>^7. h-yA°S7 1 tSJ^JtW^nS 

|g2©X-:/^>i^X h>>/'?S7 l±TX>y^>y 

[0 0 7 0] -?-LxTl|2®X«y5^>i?'7. Ny>'1H7 1 * 
X-y^>^UT, $e.l'm3©«rBl^Si^6 9 t^2© 

rnm^M^ 5 1 «»PBi*6aM6 1 -^\wc^:x-v^y 

■ar-T) taS^H:«tnsx-y^>i/^12|=tcJ:0, mi« 
lPpl«eS^^6 1 mi <7)X-;/^>ifX h-y 

[0 0 7 1] ;^ti-e^l©X-y5=->i^::^ h-'y/lgSrX-;/ 

[0 0 7 2] r]>^^ vit--)vn\zj-^ym^mx\i.\ 

0 nm~l 0 0 nm®J9$t}g^L. A*'J T;>t3';i/<i:;a 
^^i'y^itm^mz.ltl O nm~5 O nnKDffSJCX 
Ay^U>i^fcL-<«CVDfetCj;-:5T}^fig;-r'5)c 
H. mi®^««®t;5;^37>if7>x>«^C^JA«i 0 

0 nm~5 0 0 nm<Dj?$frX/1'y:5' U >i^=bb<tiC 

[0 0 7 3] mi®^Mfl;<18 4i:l|^6<)t'aic$n 

•5, mi«a^j»E^«8 6^}^fig-r-&. miasms 

SB«»8 6«, ^^>MS:«»|A«3 nm~5 0 niTKDP 

1 0 nm~5 0 nmWiPSfCJ^fdtL-. ffl$:-&Wr-57;i' 
5::i'5-6,aE^SSr«»IAtf2 0 0 nm~8 0 0 nm<7)S^ 
CJ^^b, ?^>M$:t!ilx.«3 nm~ 1 0 nm®/PSC 
J^eKL, 5'^>^fb^^«ajA«l 0 nm~ 1 0 0 nmCD 

^«->'j3>SS^b^^«3JA«5 0 0 nm~2. 0 0 Mm 
BXy?A'«;/^l?CDS*l5^fflliT^5G)SFB^i^iii|g8 8 



(10) 

IS 

[0 0 7 4] mi<7)4feSmS8 4 tUlSB^ 

MSa^S 8 6 5 W)iFB^i^»l^ 8 8 ©JgfiKt |S|»lC b 

T. m2<Di^)Smil9 0 i:m2HS^Mg2^)19 2 
6(7)HFBll6ii^K9 4, ||3®^)l«ffi9 6 iillSBa^ 
SiS«i»9 8 iB7(DgrBl^»^l 0 0, m4©^feRtt 

«i 0 2tm4ms^mmmmi oAtmscommmm 

mi 0 6^m'^ms^-r^o :t-/-<^-hmi o s tbx 

->iJn>^'(bM*^J;^^^5 0 0 nm~l. 5 0 jumWjf 

10 ^\zm^\^rzm. m4gB^«Be«isi 0 4ta-:/ 

[0 0 7 5 ] ±fBi5iBJbfcJ:5tC. 
Sl0tiJbffl«!iS^Mtli£SStH2 9 e (7)-:^H^gEAI±l 

m^WLm2 9 e«AtH:^JMOS h 7 >>'X37 3 

jg*a?i« 3 1 ^mxtz^nmrnwAm^ i 9\-^x\h 

i^^^ t »^ $ nfcl( D m b ffl K a«^M#ll£ft^ 2 9 
e (^i^ifetttil) tAtH^MOS h7>vX5'3 t<D 

[0 0 7 6] ^ic, 1 <Dmmm<n-m 

5, 0 7®5p®0{Cj;oTgiB^-r5. H7ic^-r«fiK 
*^iJ-SIM:^l 2tCH*nfc:7^5^-i':7*ffi^A{C, 
«a}gfetM«3 1 itffEEl tCj:oTiSiB^bfc<DiIi|« 
®Atb;^MOS h^>v7.^ 3 5:J^fiKbT^i-5. 
[0 0 7 7] ±fE«^fl«fii{S«3 1«, «trl501lrJ:o 

xmm \^tz<Dt mm(ni&M<D^mf^ys:m.mti-^(bti d , 

30 tt, MPSB2 8 a*iJ^J*$nTl/iT> c:wMPg52 8 a 

i*3roit^^#:as 1 nz\t. mmmm^mm^(Dmr)ihL 
mmm&^m^w:mm2 9 e^mi^^nxi^-^^. ^(om 

S^iisE!^J£«!tB 2 9 efiAlli^'jMOS h5>>'7>^ 3CD 
y- h«:® 2 2 (Dt^ffliJtr^Jtt 1 HCJ^fiKS 

nfcv-x • >mmt^mtu-ox\^^^. -^i^iz 

±m^K)ihvmMmm^m'^iKmm2 9 e\z\t. mmm 

40 1 lcJ:oTlttB^b75:©i|Bl^«^S->'J-y--1' HS3 3*^ 
[0 0 7 8] ^mM(Dmm(Dmmift. ORAM^^U-t 

xm^-^ft^=E*j-t)uzmmvxh^\>^o $ ^h«mos 

-fiSW/ct^^Pv U it-f Klc3gfflTS ^ i t) BJtgTabSo 

tt> «Sfit^^®^^3 i *jgi*-r?)7:t hus?;^ 

50 >5 1 lSDRAMpt^:U-t;PJ^^fBJ@trt>J^fig-r-50 
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[0 0 7 9] L1fi\ytS.ifi(;3. 7;i/->'Jit< H€:ffll>;^D 

L D D J^figXSSrffiSISJaS^^ JgfiKXS i UTffl ^1 

[0 0 8 0] ±tB^:^©J^SlT«> DRAMi:D>?-y>? 

[0 0 8 1] 

T, LDDJgfiKXS^^^Stx^^J^figXetbTfflVi 
•5CtlCJ:DXSJii:;^j:-5;:tSr@:^jffllx.T, h7>v» 

Dv»>y^<£jl«UfeL S I T^AW Xta(^l^«;^j:Xeffl 



20 



[0SoffiW<tl5!:?«] 

[03] :^^m(D^mi^mm<Dmm:^mz^.^mm<Dm 

^ ^ X g 0 T- S „ 

[04] #iuR^ii»ffi. umm.tn.m^AT. xiatiuo 

[0 6] *^?^©¥##:g««Sjg:*&tC#?)»i^©}^ 
fil$r^-rSjgXS0TfeS. 

[0 7] ^m^m^mm^<Dmm^<D-m^7^-r¥m 

1 -^kttffiJ^^M*^, 3 •••Affi:^MO S h y >~J7. 

2 2-"^r-h«S. 2 3 -fiSSro^T^i^^lffitScB. 

2 6 •••+)• -f Ke'^-^PJ^fiKWs 2 7--y-f K':7;<j--;k 
2 9 -i§5iSS<7):=F*ifi!|affit!J@, 2 9 e -KDtbLffliSjS 
«^*e#li£«tS, 3 1--ffiMSCxm«. 3 3-^MvU 
1t-f H@ 



[01] 



[0 2] 



,28 




22^- hWtt 



27126) 



I 




»2^jj 2bamit«)«t««Wi 1^ 23212&29 
29e a Lfflfiatt7>mC1U 



e4i«) 



3.3V NMOS 1.5V NMOS 

2IR 23R 23^ 23 21 ^ 21 




28(26) 31 33 




^ 29e(iO 29e 
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(13) 



(51) Int. CI. 7 ^iSUIB^ 
H 0 1 L 27/04 
21/822 

27/06 3 1 1 

27/105 

27/10 4 6 1 

27/108 

21/8242 



F I 

HOIL 21/90 
27/04 
27/08 
27/10 



(#%) 



C 
H 

3 2 1 K 

4 4 4 B 
6 2 1 C 



(72) 



(72)^ 





F5^— 4M104 AAOl BBOl 


BB20 


BB25 BB40 




CC05 DD02 


DD04 


DD07 DDI 6 




DDI 9 DD26 


DD37 


DD43 DD78 


aria 


DD84 EE03 


EE08 


EE09 EE 17 


»^iiimjii(iieTtJ4'j!^K±/hBa*4Ta is 


FF14 FF18 


FF22 


GG09 GGIO 




GG16 GG19 


HH14 


HH16 HH20 




5F033 HH04 HH05 


HH08 


HH18 HH19 




HH28 HH33 


JJ04 


JJ19 JJ33 




KKOl KK25 


MM07 


MM08 MM13 




NN06 NN07 


PP06 


PP07 PP15 




QQ08 QQ09 


QQ16 


QQ18 QQ19 




QQ25 QQ31 


QQ37 


QQ48 QQ58 




QQ59 QQ65 


QQ73 


QQ75 RR04 




RR05 RR09 


RR15 


SS08 SSll 




SS21 TT08 


VV06 


W09 Wlo 




XXOO XX03 


XX09 


XX 10 XX33 




5F038 AROl BH02 


6H13 


CAIO DF05 




EZOl EZ18 








5F048 AAOl AA02 


AA07 


AA09 ABOl 




AB03 AB06 


ABO 7 


AC03 AC 10 




BAOl BB06 


BB07 


B608 BB12 




BB14 BB16 


BC06 


BD04 BE02 




BFOl BF02 


BF04 


BF06 BF07 




BFll BF16 


BG12 


BG14 CCOl 




CC02 DA27 








5F083 AD21 AD22 


AD24 


AD48 FROl 




GA02 GkQ9 


GAll 


GA28 JA04 




JA32 JA35 


JA36 


JA37 JA39 




JA40 JA53 


MA06 


HA16 MA17 




MA19 MA20 


PR03 


PR05 PR06 




PR12 PR21 


PR22 


PR29 PR33 




PR36 PR39 


PR40 


PR46 FR56 




ZA07 ZA08 


ZA12 





